The electromagnetic isotope enrichment facility at the Oak Ridge National Laboratory provides a broad spectrum of highly enriched stable isotopes to the worldwide scientific community. The continued timely availability of these materials is of vital importance in many areas of basic research and, in particular, as source material for the fabrication of accelerator targets. A brief description of the facility and its capabilities and limitations is presented.
Introduction
The existence of the electromagnetic isotope separation facility at Oak Ridge National Laboratory (ORNL) and the availability of enriched stable isotopes from ORNL's Isotope Sales Office are familiar to most research and commercial laboratories throughout the world. The purpose of this paper is to review the goals of the program, the technology employed to produce separated isotopes, and the restrictions and limitations that apply to both isotope quantity and isotopic purity. The disccussion will be limited to the approximately 60 multi-isotopic elements made available by the operation of the facility. The products from one separation can be recycled to obtain a significantly higher isotopic assay in a two-pass process. This is expensive, however, since the efficiency of the process is significantly less than unity. Process efficiency is defined as the ratio of the quantity of material removed from the collectors to the quantity of charge material vaporized. As one might expect, process efficiency is a function of source performance and is typically between 5 and 25 percent, with the average being approximately 10 percent.
Direct production of isotopically enriched surfacedeposited targets is also done at the facility. The device used for the preparation of these targets is a 1800 sector separator, with the source and collector external to the magnetic field. This device has a dispersion roughly ten times that of the 1800 production calutron unit. Therefore, the isotopic enrichment that can be achieved is significantly greater. The ion throughput is correspondingly lower, however, and while the machine is useful for making special targets, it is not efficient for producing multigram quantities of highly enriched isotopes. In the fabrication of a typical target, the ions are slowed to approximately 200 eV and allowed to impinge on a suitable backing, such as carbon, aluminum, or gold foil. The material is deposited as a line image 1-2 cm x 2 mm, with thicknesses up to approximately 100 hg/cm2. needed to provide material through the normal processes is on the order of 6 to 8 months. This is the amount of time required to construct new equipment, prepare for the separation of a particular element, recover the material, and process it to a chemically pure element.
Conclusions
This paper has attempted to present a brief description of the production of isotopically enriched materials. The ORNL facility used for this purpose suffers from utility and support systems that are rapidly becoming obsolescent, and from the fact that the current operational level is insufficient to maintain the sales inventory in equilibrium. The facility does, however, have the equipment and operational capability to almost triple current production. Doubling the number of separators currently in operation, that is, utilizing the full complement of 30 calutrons in the stable isotope track, would make it possible to restore inventory equilibrium and permit the production of isotopes now out of stock. This increased production could be achieved as rapidly as an expanded operational crew can be trained. 
